Introduction
Several surgical techniques, involving one-stage or multistage procedure, have been described over the years (more than 300 techniques) [1, 2] , but the standard and most feasible reconstruction has not yet been identified for reconstruction of proximal hypospadias. Lateral-based flap technique is a single-stage urethral reconstruction used for proximal hypospadias with chordee [3, 4] . The aim of the present study was to describe our preliminary experience in this technique and to compare the results with those obtained by other surgeons.
Materials and Methods
This study included 10 consecutive patients with proximal hypospadias with chordee primarily corrected by using the one-stage lateral-based flap technique, which was carried out at the Clinic of Pediatric Surgery, Târgu Mureş, Romania, during January 2009 and January 2010. All the cases were operated by the same surgical team using the technique described by Hadidi [3] and Hadidi and Azury [4] . Processing of the cases was approved by the Ethical Committee of University of Medicine and Pharmacy of Târgu Mureş, Romania. Written informed consent was obtained from each patient prior to beginning any research.
The urethral meatus was penile in seven cases and penoscrotal in three cases. All the patients had significant chordee, and the penile skin and foreskin were intact (Fig. 1) . The skin flaps were shaped to achieve proper skin coverage. Byars' flaps were created to obtain a good coverage of the penis shaft with healthy skin (Fig. 1) . Special attention was given to dissection to avoid bleeding and preserve wellirrigated tissues. The urethral catheter was not removed for 10 days postoperatively. Antibiotics were administrated for the whole period, and dressings were changed 3-4 days postoperatively. Follow-up was performed at 4 weeks, 6 months, 1 year, and 2 years after surgery, and no functional or cosmetic disorders occurred during this period of time.
Results
The patients' mean age was 5.6 years (ranging between 2 and 16 years). All patients had severe chordee and a very thin ventral skin. There were seven proximal penile hypospadias and three penoscrotal hypospadias. Only two boys had glanular urethral plate and well-represented glans penis.
The average time of operation was 2 h and 30 min. There were no intraoperative complications, and postoperative edema was moderate. Out of the total 10 patients, eight presented good results: orthotopic glanular meatus, straight penis, and normal voiding. The other two patients presented postoperative urethrocutaneous fistula at the level of the former meatus without associated stenosis. Both patients who presented complications were older than 8 years at the time of intervention. No cosmetic disorders were observed in the 2 years of follow-up period.
Discussion
The lateral-based flap technique can be a useful procedure for the reconstruction of proximal hypospadias. The main advantage of this technique is the one-stage reparation.
In the severe forms of proximal hypospadias, besides the abnormal opening and stricture of the urethral meatus, there may be significant curvature, thick chordee, small or flat glans, and abnormal distribution of the foreskin-hooded prepuce and ventral deficiency of the skin [5] . These are common anatomical anomalies, but an abortive corpora spongiosum, a micropenis, or a scrotal transposition may also be encountered [6] . Thus, this malformation is complex and difficult to treat and postoperative poor cosmetics represents a significant problem [7] .
The one-stage repair can be performed using the lateral penile skin [3] or buccal mucosal graft [8] . In the case of lateral penile skin (Hadidi's technique), the lateral penil skin is extended into the outer preputial skin; one of the advantages is that a double blood supply is ensured from the base of the meatus as well as the preputial vessels [3] . In the other case (Chen's technique), the buccal mucosa is taken from the inner cheek and fixed on tunica albuginea of the ventral shaft with suture, and the distally rotated meatal-basal flap is covered by the buccal mucosal graft; both glandular tilt and chordee are completely correct [8] .
In our study, the complication rate of Hadidi's technique was 20 %. This is a rather high percentage, when compared with the other two previous studies presented in Table 1 [3, 8] ; however, our rate of success is comparable with that in the case of other operations carried out for proximal hypospadias [1, 2, 9] . One of the reasons for this high complication rate could be the patients' age, which was higher than that recorded in the other two published studies [3, 8] , and much higher than the age of 6-12 months, recommended by the American Academy of Pediatrics [10] , or 6-18 months, according to other clinical guidelines [11] . Both children older than 8 years presented fistula. To the best of our knowledge, there are no other published studies that have revealed the surgical experience regarding the correction of proximal hypospadias with lateral penile flap in children older than 2 years. The main complications of urethroplasties are fistula and dehiscence of the neourethra. The major cause of these complications is the stricture of the urethra produced by the deficiency of the glans and penile skin. Dysplastic glans and the lack of ventral skin barely allow us to cover the new urethra without stress (too strained). Thus, the major problem is not the reconstruction of the urethra, but appears when the urethra is incorporated into the glans and the shaft of the penis. There are continuous efforts made to standardize the management of hypospadias [5, [12] [13] [14] . However, till date, there are no golden standards in hypospadias correction. The great variety and complexity of hypospadias demand flexibility from the surgeons. The therapeutic choice of treatment must be changed during the time of surgery when necessary, according to the anatomical particularities of the malformation.
In conclusion, lateral-based flap technique is a procedure that can be successfully used for one-stage repairing of some forms of proximal hypospadias, including those with severe chordee. There are some limitations of this study. First, it was conducted at a single institution, with small groups of patients being enrolled. Another potential weakness is the fact that the postoperative follow-up was based on a small number of patients. Despite the limitations, this study proved for the first time in the literature that proximal hypospadias can be treated in older children using lateral penile flap, but the complication rate is significantly high. The optimal operating time seems to be around or below 2 years. However, efforts should be made to improve the cosmetic appearance, urinary function, and functionality of the penis. Further studies with long-term follow-up are necessary to evaluate the cosmetic results after puberty.
